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Grounding/Bonding 


" What is it? S 
" Why do we do it? 


" What does the National Electrical 
Code say? 


" What about fixed locations? 
" What about portable locations? 
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“Grounding, what's the big 
deal? 


" Grounding Is a complex subjecid, 
" There are safety grounds, nois% 
grounds, RF grounds, coffee 
grounds, kid grounding, etc. 


— It is easy to violate the National Elect 
Code requirements and create a safety 
hazard 

— It possible to balance all the grounding 
needs 

— Grounding ang Bending, terms used 
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Ground 


" NEC Definition 
— Ground: An intentional or accidental 
connection between electrical 
equipment or an electrical circuit and 
the earth 
" It is to direct lightning surges or 
other high voltage transients to 
ground. 
" It is NOT to reduce shock hazard or 
to open circuit breakers if there is 
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Bonding 
" NEC Definition 


— The permanent joining of metal parts to 
form a reliable, electrically conductive, low- 
impedance path for fault current 


" Note the use of the words 
“permanent” and “reliable” 


— Screws, locknuts, threaded bushings, etc. 


— Does not include airplane clamps, ty-wraps, 
wires twisted together, etc. 


— Connections must be listed for the purpose 
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Grounding versus Bonding 


" Grounding is the direct connection to the earth 
ground, everything else is bonding to the 
equipment grounding conductor 


" All grounds must be connected to the service 
electrical ground! This includes antennas, 
radio equipment, etc. i 

" Avoid making your “radio” ground t. 
sink for transient currents through S= 
your equipment hk 

" There should be only one place the 
neutral conductor should be connec . ha 
to ground is at the service entrance | 
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Grounding/Bonding 


Lightning Protection Grou Three-wire Grounded Power Outlets Connected 
Heavy, Short Conductor to Grounded House Electrical System 


RF Bonding Bus 
(1/2" Copper Pipe) 


Figure 1 — An RF bonding bus connects all of the equipment enclosures together to keep them at the same RF voltage. If the bus is connected to a 
lightning protection ground, use a heavy conductor, fastened securely. All ground rods must be bonded together and to the residence’s ac service entry 
ground rod. The RF bonding bus should also be connected to the ac safety ground. ei 
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Safety 


" Grounding resistance almost always too high 
to protect an earth ground fault - That is why 
Ground Fault Circuit Interrupters (GFCIs) were 
invented. 

" Ground resistance required by NEC is 25 ohms 
if one rod measured more than 25 ohms, two 
ground rods required 

" Example: I=E/R, 1=120 VAC/25 ohms = 4.8A 
— This is not enough to blow a 20A branch circuit 

breaker 

" Goal is to make sure “YOU” do not become 
part of the return path. 
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Safety 


" 90 volts = enough current to kill 


Yol Dangerous Touch Voltage n 


Re apie. i 120V Ground Fault | 


2-wire circuit without | | 
1) an equipment ee 


| a grounding conductor. | 
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EA cy 
araa ee S 


| Shell 3: 5 fl “Shell 2: 3 ft | Shell 1: 1 ft | 
| 403V | 90V | 8V  l---- 
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“HOW Much current can kill 
you? 


= It is much smaller than you think. 


Electric Shock var on inname 


Electrical Sensation Perception Let-Go 
0.3 mA to 0.4 mA 0.7 mAto 1.1 mA 


3 | os AN 
Maximum Let-Go Level Fibrillation Level 
10 mA (female) 50 mA for 0.2 seconds (female) — 
16 mA ae 75 MA for 0. 5 seconds Amel) ; 


wee Lie 2005 Mike Holt Enterpris 
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Electrical Current Path 


(supply source) Meter Main 
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Effective Ground-Fault Current Path 


Section 250.2 Definition 
Utility Power 
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Terminal | Fault 


COPYRIGHT 2005 Mike Holt Enterprises, Inc. 


ADCOMM Engineering Company 


www.adcommeng.com April 2017 


ridging the Gap Between en te Technolog 
Copyright 2015 ADCOMM Engineering C 


Safety 


" Only one neutral-to-ground 
bonding jumper at the service 
disconnect or entrance 

hen 


To Utility or Ay 


Source of Power 
NEC 250.24 (C) | Service 
| Entrance 


Grounded Conductor (Neutral) 


_ Equipment 
+ il N = 
LA EG—4 
; Equipment 
Grounding 
Grounding Electrode Conductor 
Conductor and Electrode Main Bonding NEC 250.110 
NEC 250.24 (A a 
(A) a pe 


NEC 250.28 
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Safety 


" Any other panel, including remote 
buildings should not have a neutral-to- 
ground bond. 


" All metal; conduits, outlet boxes, covers, 
towers, transmission line, etc. should be 
connected to a grounding electrode 
conductor (green wire ground) 


" Think of grounding as a “drain” where 
all ground connections want to “drain” 
to a low potential point, the earth 
ground electrode. There Should be no 
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Single Point Grounding 


TO SUPPLY 
TRANSFORMER 


SERVICE 
EQUIPMENT 


GROUNDED TO LIGHTNING 
CONDUCTOR PROTECTION SYSTEM 


BUILDING 


CONCRETE 
ENCASED 
ELECTRODE 


GROUND RING 


GROUND ROD 
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GROUNDING CONDUCTORS 
(WALL-MOUNTED) 
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= 
TO EXTERNAL GROUNDING 
ELECTRODE SYSTEM 


EQUIPMENT GROUNDING 
CONDUCTOR 


COMMUNICATIONS SYSTEM EQUIPMENT 
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Portable Generators 


" No ground required if: 


—Generator only supplies & 
power to receptacles on @ 
generator | NS 

— Generator metal parts are ended to 
the metal frame and the equipment 
grounding (bonding) conductor 
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Portable Generators 


" Power quality varies greatly from type 
to type 


Invertor type generators generally have 
the best power quality but have the 
lowest power capability 


" Regular generators designed for 
portable use can have widely varying 
frequency and voltage. Measure the 
voltage to make Sure it is not too high 
at no load and when under varying 
loads (overshoot and undershoot) 
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Portable Generators 


" New generators have GFCI 

protected outlets 

— These can cause problems if there are 
multiple ground returns 

—Keep loads separated to avoid 
inadvertent ground loops 

— Defeating the GFCI or the internal 
generator grounding may be a code 
violation and may void your warranty 
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always polir 
potential, n 
bending rad 
" Permanent 
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Examples 


" Use approved methode ik 
and cables, CAT5 Is nc 
for AC! 

" Grounding by near-mis 
is not acceptable. 

A solid connection is 
required 
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Examples 


" Use proper materials 
— Copper pipe and soldering is not 
acceptable 
—|f used underground, connectors and 
fittings § fal. 
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Examples 


" Understand what you are doing. If 
you don't, ask for help! 


The Best Picture Ever 
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Questions? 


Joe Blaschka Jr., PE 

|. blaschka@adcomm911.com 
wa/djz@gmail.com 
425-489-0125 
www.adcommeng.com 
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